Actuarial analysis of the hazard for mammary carcinogenesis in different rat strains after X- and neutron irradiation.
Mammary carcinogenesis in three different rat strains has been studied after single and fractionated irradiations with X-rays and monoenergetic neutrons of three energies. The aims of the programme are the investigation of the nature of the dose-effect relationships, and the determination of the relative biological effectiveness (RBE) of neutrons. Histopathological examinations of tumours has been completed and dose-effect relations are reported separately for the induction of benign and malignant lesions. Appropriate corrections have been made for competing risks in the tumour rate analysis. The probability curves for survival without evidence of tumours have been described by Weibull distributions. This continuous parametric failure-time model is used to derive the relative excess hazard for exposure to X-rays and neutrons. The different rat strains show considerable differences in susceptibility for the induction of cancer by radiation. In general linear dose-response curves have been observed for mammary tumourigenesis in the three rat strains for both X-rays and fast neutrons. Within the statistical precision of the data a dependence of the RBE on neutron dose cannot be recognised. The highest RBE values, varying between 7 and 15 for different types of tumours in the three rat strains have been observed for 0.5 MeV neutrons. These RBE values are lower in general than those observed by other groups for beams of comparable energy.